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SECTION II 
REMARKS 

Regarding the Amendments 

No pending claims have been amended by the present Amendment. New claims 31, 32 and 33 
have been added, as set forth in the above Complete Listing of the Claims. As amended, the 
claims are supported by the specification and the original claims. No new matter as defined by 
35 U.S.C. § 132 has been added. 

Specifically, claim 31 is supported by the disclosure in the specification at page 10, first 
paragraph. Claim 32 is supported by the disclosure at page 15, second paragraph. Claim 33 is 
supported by the disclosure at page 14, second paragraph and by the working examples. 

Claims 20-26 have been canceled, without prejudice. 

Thus, upon entry of this response, claims 27-33 will be pending. 

Objection to Claims 24 and 25 

Claims 24 and 25 have been objected to as containing informalities rendering the claims 
technically incorrect. Claims 24 and 25 have been cancelled herein. Accordingly, the objection 
is moot and withdrawal of such objection is respectfully requested. 

Rejection of Claims 20-26 under 35 U.S.C. §112, first paragraph 

Claims 20-30 were rejected in the December 6, 2007 Office Action under 35 U.S.C. §1 12, first 
paragraph as lacking enablement. Applicants respectfully disagree. Initially, it is noted that 
claims 20-26 have been cancelled herein. Accordingly, the following discussion relates to 
pending claims 27-33. 

The examiner's attention is respectfully drawn to the amended claims. As amended, the subject 
matter of the claims is a "method of increasing the content of one or more transgene-coded 
proteins or peptides in a transgenic potato plant." In the Office Action mailed December 6, 
2007, it is the knowledged that the specification is enabling for "a method for increasing the 
concentration of a transgene-coded protein expressed under the control of the nos promoter or 
35S promoter in a potato plant comprising transforming a potato plant with an antisense 
construct comprising a potato cDNA for an ATP/ADP transporter operably linked in antisense 
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orientation to a promoter that functions in potato plants." It is respectfully submitted that the 
specification is enabling for a method for increasing the concentration of a transgene-coded 
protein, as claimed, independent of the type of promoter used. 

The December 6, 2007 Office Action concedes that "[applicants teach how to make an antisense 
construct comprising a cDNA from potato and how to transform a potato plant with this 
construct and provides this as a working example." 

The Office Action, in weighing the In re Wands factors, contends that there is a high degree of 
unpredictability regarding which species of plants will produce an increase in transgene-encoded 
protein. In support of such assertion, Reiser et al. has been cited as showing decreased total 
protein content in seeds of Arabidopsis plants. It is respectfully submitted that such a result in 
seed protein would be expected, as protein is a main storage product in seeds, while in the tubers, 
leaves or roots of potatoes, according to the present invention, the main storage product are 
carbohydrates, in particular starch. Protein is only present in minor amounts in potato tubers, 
leaves or roots. It therefore is comprehensible that the change in physiology due to inhibition of 
the ATP/ADP transporter results in a noticeable change of the total protein content in seeds but a 
change of the total protein content is not ascertainable in potato tubers, as protein is only a minor 
component. As noted above, the claims of the present application, as amended, are limited to 
potato plants. 

The Office Action has invited the applicants to provide a declaration demonstrating the protein 
content of the potatoes of the present invention, in order to demonstrate enablement. In response, 
applicants provide Exhibit A, attached hereto, a declaration of Klaus During, as one of skill in 
the art in the field of transgenic plants, in particular transgenic potato plants. 

The declaration by Dr. During demonstrates the total protein content of transgenic potatoes 
containing a sense and an antisense ATP transporter gene construct, respectively. This data 
shows that there is neither a reduction nor an increase of the total protein content in ATP/ADP 
transporter sense potato lines and that there is neither a reduction nor an increase of the total 
protein content in ATP/ADP transporter antisense potato lines. In particular, Dr. During' s 
declaration demonstrates six potato lines in addition to native and transgenic controls, as listed in 
the declaration and described in Tjaden et al., "Altered plastidic ATP/ADP-transporter activity 
influences potato (Solanum tuberosum L.) tuber morphology, yield and composition of tuber 
starch," Plant Journal 16 (1998), 531-540. Table 1 and the graph in Figure 1 of the declaration 
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both show that over 4 samples, there is not a significant reduction or increase in total protein 
content, as compared to the two controls. 

The Office Action states that if applicants can show that the total protein content is decreased, 
then the claims could be enabled for all plants, but only for promoters 35S and nos. 
Alternatively, the Office Action states that "[i]f, however, the potatoes have increased total 
protein, then the enablement would be limited to potatoes, but all promoters would be enabled." 
(Office Action mailed December 6, 2007, page 7.) These statements are based on the contention 
that "the amount of total protein is usually indicative of the amount of transgene encoded protein, 
unless the transgene uses a promoter that is induced or developmentally regulated in such a way 
that the transgene is expressed preferentially over the other proteins." (December 6, 2007 Office 
Action, pages 5-6.) Applicants respectfully submit that an increase in the expression of the 
transgene-coded protein will be obtained independently from the kind of promoter operably 
linked to the transgene. 

Regarding the increase of the transgene-coded protein according to the claimed method, the 
examiner's attention is respectfully drawn to Fig. 1 of the present application which shows an 
increase of the transgene-coded protein (Npt II) in the antisense lines MPB/aATPT05, 
MPB/aATPT/13 and MPB/aATPT/22 by 9 to 10 times, while it is only slightly increased in the 
sense lines MPB/sATPT/08, MPB/sATPT/12 and MPB/sATPT/17 compared with the transgenic 
control potato transformed only with the Npt II gene construct. Therefore, it is clear that the 
increased expression of the transgene-coded protein is caused by the inhibition of the ATP/ADP 
transporter. 

The examiner's attention is respectfully drawn to published U.S. Patent Application No. 
US2004/0016028, Exhibit B attached hereto, of which declarant Dr. Klaus During is a named 
inventor. In that application it is shown that the resistance of transgenic potatoes according to 
the invention against the pathogen Erwinia carotovora was clearly increased in antisense 
ATP/ADP transporter potatoes as compared to sense ATP/ADP transporter potato lines (see Fig. 
1 and Example 1). Therefore, it can be concluded that the inhibition of the ATP/ADP transporter 
does induce a particular physiological state of the potato, as suggested by the examiner, which 
improves defense responses against pathogens or the expression of transgene-coded proteins. 
There is no indication that the phenomenon of increased expression of a transgene-coded protein 
in potato as such depends on particular promoters. Particular promoters may have influence on 
the amount of transgene-coded protein expressed but are not the cause of an increased content of 
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transgene-coded protein in antisense ATP/ADP transporter potatoes, which will be obtained with 
any suitable promoter. 

Moreover, in the present case different promoter types of different origin have been used, thereby 
showing that the specific increase of expression in the antisense ATP/ADP transporter potato 
lines is independent of the specific type of promoter employed. The CaMV 35S promoter 
originates from a plant virus, is a strong promoter and constitutively expressed in transgenic 
plants. The nos promoter originates from Agrobacterium tumefaciens, is a weak promoter and is 
known to be tissue-specifically expressed in transgenic plants. Consequently, these two 
promoters belong to very different categories of promoters. Accordingly, it is clear that the 
increase of the transgene-coded proteins in antisense ATP/ADP transporter potato lines is caused 
by the inhibition of the ATP/ADP transporter and not the kind of promoter and, thus, the claimed 
invention is enabled. 

Withdrawal of the rejection of claims 20-30 under 35 U.S.C. §112, first paragraph as lacking 
enablement is correspondingly requested. 

Added Claims Fees 

In the present response, 3 new dependent claims have been introduced. However, with the 
cancellation of claims 20-26, the present number of claims does not exceed the number of claims 
for which payment was previously made. No additional fees are required for such newly 
introduced claims. 

CONCLUSION 

Based on the foregoing, all of Applicants' pending claims 27-33 are patentably distinguished 
over the art, and are in form and condition for allowance. The Examiner is requested to 
favorably consider the foregoing and to responsively issue a Notice of Allowance. 

The time for responding to the December 6, 2007 Office Action without extension was set at 
three months, or March 6, 2008. Applicants hereby request a one month extension of time under 
37 CFR § 1.136 to extend the deadline for response to and includin g April 7, 2008 . Payment of 
the applicable small entity extension fee of $ 60.00 specified in 37 C.F.R. § 1.17(a)(1) is being 
made by on-line credit card payment at the time of EFS submission of this response. Should any 



8 



4121-168 



additional fees be required or an overpayment of fees made, please debit or credit our Deposit 
Account No. 08-3284, as necessary. 

If any issues require further resolution, the Examiner is requested to contact the undersigned 
attorney at (919) 419-9350 to discuss same. 



Date: April 5, 2008 



Respectfully submitted, 
/steven j. hultquist/ 



Steven J. Hultquist 
Reg. No. 28,021 
Attorney for Applicants 



INTELLECTUAL PROPERTY/ 
TECHNOLOGY LAW 
Phone: (919) 419-9350 
Fax: (919)419-9354 
Attorney File No.: 4121-168 



Enclosures: 

Exhibit A - Declaration of Dr. Klaus During [4 pgs.] 

Exhibit B - U.S. Patent Application No. US2004/00 16028 [1 1 pgs.] 



The USPTO is hereby authorized to charge any deficiency or credit any overpayment of fees 
properly payable for this document to Deposit Account No. 08-3284 
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|M THE UNITED STATES PATENT AND TRADEMARK OFFICE; 



Applicant: MAHN Andreas, et al. 

Application No: 10/500,264 Group Art Unit: 1638 

Filing Date: December 8, 2004 Examiner: Cathy Kingdom 

Worley 



DECLARATION PURSUANTTO 37 C.F.R. 1.132 



I, Klaus During hereby declare: 

1. I received a Ph.D, from the University of Cologne, Germany 
and have worked in the field of plant molecular biology for more than 20 
years, 1 am one of the inventors of US2004016028 "Method for generating 
or increasing resistance to biotic or abiotic stress factors in organisms" 
which relates to potato plants transformed with a cDNA for an ATP/ADP 
transporter in sense or antisense orientation according to the present 
application as well and I am co-inventor of several further applications 
relating to transgenic potato plants. I served as Chief Executive Officer at 
Molecular Plant and Protein Biotechnology Cologne GmbH, Cologne, 
Germany which focused on transgenic potato plants and I am familiar 
with the experiments and work of the inventors which led to the present 
invention. 

2. I am the assignee of the application and I have read and 
understood the Office Action dated December 6, 2007. I understand that 
the claims were rejected for lack of enablement and that the Examiner has 
invited the applicant to provide data showing the total protein content in 
transgenic potatoes according to the invention. 

3. The following data regarding the total protein content is 
provided: 

Tubers from transgenic potato plant lines containing a sense and an 
antisense ATP transporter gene construct, respectively, were analyzed for 
total protein content. 

Mnes; 

Desir^e: non-transgenic, native potato cultivar 

OKI: transgenic potato line var. DesfrSe, containing pnos-npt II 

gene construct 



f>&g« t of 3 



n 



MPB/sATPT/08: transgenic potato line var. Desiree, containing pnos-npt 
II gene construct and sense plastidiary ATP/ AD P transporter 
construct 

MPB/sATPT/12; transgenic potato line var. Desiree, containing pnos-npt 
II gene construct and sense plastidiary ATP/ADP transporter 
construct 

MPB/sATPT/17: transgenic potato line var. Desiree, containing pnos-npt 
II gene construct and sense plastidiary ATP/ADP transporter 
construct 

MPB/aATPT/05: transgenic potato line var. Desiree, containing pnos-npt 

II gene construct and antisense plastidiary ATP/ADP 

transporter construct 
MPB/aATPT/13: transgenic potato line var, Desiree, containing pnos-npt 

II gene construct and antisense plastidiary ATP/ADP 

transporter construct 
MPB/aATPT/22: transgenic potato line var. Desiree, containing pnos-npt 

II gene construct and antisense plastidiary ATP/ADP 

transporter construct 

all lines are described in: 

Tjaden et al.. Plant Journal, 16 (1998), 531-540 



Total protein content was analyzed using the standard Bradford assay 
and standard commercial reagents and is shown in Table 1 and Figure 1. 

The results for the antisense lines being of interest in this context 
were considered not to be significantly different from the native D6slree 
and the transgenic Dkl control lines. Thus there Is neither a reduction nor 
an increase of the total protein content in these lines but the amount of 
total protein unexpectedly remained unchanged compared to the two 
controls (native and transgenic). 

I further declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief 
are believed to be true; and further that theses statements were made 
with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 



2. April 2008 



Dr. Klaus During 
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MKTHOi) FOR GENERATING OK IMCHKASINO 
KKSISTANCK TO HIOTIC UK ABIOTIC STRESS 
FACTORS IN ORGANISMS 

fOOOl J 'Ibc present invention relatcx to a method of gco- 
cQtii^rir tncrcuuni* 4 tcscsta nee i» bkxic and abiotic fctress 
ai ui&anistns, in paitrcular plant*. The method is Iwscd mi a 
changs. adapted to l»c car lied out using various methods* in 
the <ScmilMiito« of ATP aodfer ADP within the cells of the 
organ bam. 

[0002] Plant* ire expo?* J it. a uutuU'i of b'Mk and a bio lie 
.stress factors. I he biotic *tres* factor* compose above ill 
patbcverA, « pliytopalbcjj^rric fungi, bacteria aod viruses, 
while the abknk ires* factors comprise m particular beat 
vutd, dryness and sal) stress. The yield nf ifco aiyicullujai t* 
hofiocuiiurj.l cultivation of the cultivated plant* is affected 
ismsttJcrably by these stress l*ctitn* or even whole ha i vests 
ate destroyed, Iw a tot?£ time, classical plant breeding ha* 
therefore tried to integrate rests$a»oc to btntie ami abiotic 
Mrcss fcclors, in particular to pathogens, into She current 
plsnj varieties. Known effect OA; resistance^ in particular in 
tisc case of disease resistance*, ate usually resistance racctra- 
nisms hoN«d on the interplay of a mrmtof of involved incites 
which arc often a&> dbarihuted over seve tal chromosome* 
sit that the ckveh^praent of cilWtcnily icsislaol varieties is 
very ihUVcull. In nddUtOti. hi many case* them arc no 
naturally ocsairrins: resistance mechanism* in the available 
£c»c pool. Otlrcr resistance features are again ineffective so 
that mi adequate or lasting pnrtedion can he reached. 

(0003 J It ha* t bus been llicd tor many years tn iiil the gaps 
in plant tuevdm&bj using cltrmical crop pJOtcClkwt a^nt*. 
lUmcvct. this requite* ihn Urge *cale u*e of che mieab 
usually harmful tn tbc environment in the field. In marry 
cases, the use of genetic cngiratcting by means of ware* it 
is tried to tmmducc new resistance gcucsor improve kuuwn 
re«jstance meehantsnts, has tm yet yielded the expectttl 
success. 

( 0t)04] 'llic pressnl inverrtion thus Ira^ed on mc t vet mica I 
prcsfclcip t>f ptnvklmg a prtxluct hy which whh, general 
ic^tance to btotie arxi abtoik stnc« can be generated in 
<»r£anfem*. m (xirtknilar plants. 

[0005] TtJt« technical nnmlem » ^solved liy live sut^ect 
miners dulincd in the claims. 'Il>t present mventton COn> 
pri«4is a nevv nssustam^: mechani*an to hintic and abiotte 
$t/w laettmt in i»q:anc*nts, sacls as plants, which is based on 
an increase In general resistance. It h*w been found 
surpristn^ly that by mocUfyitin the distribution of AH 1 or 
AlW witlnn the evil U is pus>&tc to urdncc a phy*k;}oi»ica) 
change so as to achieve a significantly higher (exbtafice^.^. 
to plant pe^us. 

(0DD6] AH' Is ibc untvcrsil cncigy cattici of all Uviny 
ee!K Uncfgy in the Coim of ATP h required for afmittt all 
anabulic nrcuMic palhway^ In hcterotrophie plujl cells, 
ATP tiwoilv sv-mbcsizctl from AU1 1 and inorganic pho$* 
pbale within It* mitt>etiumlria by means id oxidative pta«i. 
phorylaijMi. Umlet anaerobic oortdit«M£v this is clTecTed by 
incw» i*f SttltitrUtc-lcNMl |>lK«sptKirytit k*»> hi thccytos<d. A'fP 
is aan^ptitted **ui of miioctxxKttia by mcam of die 
iniirH-hnixfital rUM'/ATP UAifepafi protein which is one of 
the bcu^ttdied membrane proteiiw. The mitochondrial 
ADP/AIYttnmpotl pmteio ealsly/ex uiichislocly ilw fcjcptiit 
nf Afl* t» ictUrti ibi the intpvirt of Al>l> 



[0007] In the car* of IreteioUophic v t gf table stutap; \U- 
tnjev a core para lively lan^c amount of A IV Is taken up into 
the .storage plastioS t*"t eneigi/c hk<iy<rtl«^i> seeps whkh 
ua3y occur there, as for the \tzrdi or laity oral bkisymltcsr.i. 
This nptabc Is catalyzed by a plastadal ATP/Al>P iransporl 
protein loea lived within the inner coat incmb/ane ard 
enabling the AIT nptaie in tfetttfn for the AOP release. 

[OOaHJ In itnler hi ainaly/e the ellect id modi lied pUstiilial 
ATP/ADPifanspofief aclivtticsofttbftcarboh>^!raJc balanee. 
transonic pniato plants having an imrcoacd or i educed 
transport activity wefc prmluccd by the experimi:rjtj« result- 
ing m the present imximion, 

[0009] The amount of llie eudo^cnoos plastidia! AI1VAI W 
Uunsporter in fOtatoc*<AAIVI, frtanxm tutvnvxun $l\ was 
led wed hy mean* of antiWiiM^ inhibition. Pait tif tl>c el)NA 
coding lor AATPlJVr was imrodnccd into the potato ccratrae 
in antisense urtentatHm, different htdepenctem laie* each 
having individually redtrced activity of the ptastidial A IV/ 
ADP ttanspmtet having been nhtamcrl This cDNA was 
controlled by the const it alive canliHowcr mosaic virus 35S 
promote!. The activity of the plastkHal ATP/AD P tianspmier 
was thus reduced to to TV% as cum pared to thai of 
roin«tiaosgenic control plattts. The transgenic potato plant* 
showed no pbcm«typic changes in the abovv&mtmd ftrewt 
tisim>. fhi tlw vtmtnry. die nHV|*ok*fty iif the tabcrv; wa% 
markedly altered (brattcbetl toilets » atsl the March content 
dWipped to aNvtt 505* a?* compared to the nbo»ttaftftgcrti£ 
contrnl plants fljooVo ei ai. Plant lounul. 16 (l'WK). 
531*5411). Corrcspowlingly, th» phj^iolnf.ical ftmlti^ 
nieaie* ttiat on rscttcflnn <»/tl«J rooWcd ATP/ADPliatmportef 
activity the pUstids took op a comparatively reduced amount 
of AIP. 

| U010] Ti'anssecic poiaio planti ha vin?* an incrca-scd act lv- 
ityof the plastalial ATP/ADP tras^snntcr wercaba>pimlueed 
by intftxlucttig die cDNA tor the plastidUl ATP/AUP trans- 
porter frotn^ r<fM/o;rsiv thaH^mt (AATPUW) intt» the potato 
genome in a .tcmu urieatatinn under the control of the 35S 
promoter. As a result, various independent lines formed each 
showing an individually increased activity of the plasttdial 
ATIVAIV hompmier. In tlie different tinefs the ineasufed 
activity of the pliMklial ATP/ADP transporter was between 
1 3H and MKCt> as comnaoid to that in ram«lrora£erac ctmitol 
planut. *lbc transeentc potato plants siowed no pbenotypic 
change* in the alwvegnmnd rjreen tbwues. However, the 
March content was ine-reaweil by up m alHiut IHYZ of the 
rwo-nato^nie control tuliers frja4nt ct al.. sapra), Ibis 
physblutfical fiwiha^ Unni means that on acuruat of rtit 
inercased At P;A1)P tran&nortcf activity the plastics t»tftfc up 
comparatKely incrcised aimnnn of ATI*. 

[1)011 1 It has fri he xsMtmcil diat the chan#: in llic ATP m 
ADP cooevnuations in certain plant evil portions has c*»:i- 
niderible effects on the cell met abdiMn amt die rejmHiiort of 
jSencs. Tlic studies ie>ulliuu in the p«?sem invention thus 
aerviul lor imesiit^tinft whether the ncslsrance pn^petttcs id 
&tc Dalits are at*o infiuencetl by socli a change. To this eno. 
trins^enic poti«t> plants of the Dcsirec variety were pm. 
d^uxd e.^. by oceans of tl>e geure coitsimcts desci il»cd iti 
Tiaden ct al. (supra) to lower the unttNense or raise the sense 
of d^c AlV.'Al »P transporter activity. They were checked 
pn>iopar.holo£ically as to their rci?rsiance jvo|vrTk«. l : or this 
purpose, t» pellicular tlic icscsianCe 10 tlic phytopaifaogcnic 
bacterium lif*vtfo eCHWAara was tested intensh'cly in 
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ruber slide tods It turned oui thai the icstslance pnipertie*. 
of the Uiitsttcok planlxwerc markedly unproved (el. below 
Example I and RO. I). 

[001 2 1 The present iftwottf* thus relates tn j me rind of 
cieafin&u* incoming ^ resist amv of uxjjanisms. prefcfaN) 
plants to hiolic Of abiotic sire** factors which is charae- 
ttriyxxl by changing lb: distribution iif AIT aiai'vr ADF to 
cells of the orfcanisitts (as compared to the original xttua- 
tien). 

[0013] The icrro , *rtau\iancc to bsottc or shjotw stress 
faciuisf as used herein rclaa-S io a resistance to a number of 
factors referred to as hiolic or abiotic stress factm* The 
blutlc sue?* facttKN to t*c tocniiottcd afc la particular phy» 
kipalh^ctnC fnit&i. such as Phytty&tlumi r/nWi/ur, Jtotryih 
Cifxttit, Atormtria aih'rtuita, Fuuuiutn oxyspamm, f/#r* 
feijjo taaytSs, and bacteria) pathogens, >ueb to Erxittia 
i\w;vi'Artrj. Psitnitnmwa* syri/tgae. Raktvtda wj/i/o* 
jTCfvtrnwj. Xatafmtiumas atmpssrris ami C7m*&icfer ouVft/- 
jpirams*. Abiotic sires* factors in 'be ineuliuucd arc in 
particular cold, heal. dryness, V.V, radiation and salt Ureas. 
Ibe resistance obtained by the methnd aeevrrdinfc to ihc 
invenitoti K thus preferably a disease Assistance, pes* rests* 

(0014] 'tttc organisms sutUMe for ttie methad acnirdirt&to 
the hrvewiton are animate, humans ami plants. Haiti* may be. 
in principle, plants of any plant variety, i.e. both rnonokotyl 
ami tbkoiy! plants cool a in one or nun* trans^encs and 
cspic** them parallel or sequentially. The parallel exprcv 
\m\ id .levcial trannfcCriea. is conceivable via the cnnliot of 
tlx* coding scijoeftees hy constitutive aud/or inducible pro- 
rooterv A sequential cxpiesskm can be achieved by the 
tc&ulatton of the £«nc expression of .several tiausgcnc* in an 
nrganHm. which can be induced in d inherent ways. 

fOOl 3| The rtrgaifermfaihaJifc for the method avoiding to 
the invent km aic a urn jab. tttmums and plant* The plan)* 
may, in principle, be plants of any plant specie*, ie. ortln 
mtMKVUty) and dicotyl plant*. *lbe term "plani"* as used 
berexn atw> comprise** *uamtncac. cl)erK*|iodi«ifw, kK*** 1 "" 
»!un plautv. bfaswvaivav. Rolana^eac, futtgi, rnow*cs acd 
alaae, U«;fwl plants e-ft. plants such a wheat, bartcy, rkv\ 
ctwrt, fswRar l«»:is. ^icanc, rapt, mastoid, oifcuaitl ra|*>, 
flax. peas, twuns hipiiw, n<bacc«» and pirtotoc* arc panico- 
Utly prefciicd. 

[f»tfi) In a pref«rr«l cimbotllmetit. the ntct|y«d accordto^ 
to ttw Invention is charaetei o«d by inc«os<ng or redevin^ in 
the otjpistMit tlit activity oi cotKemfatton of a protein which 
is tnvnKed in the sobcelluUr dismbaiion of ATP and Al)R 
a pr^cin bcii^i concerned whidh ts availdbhs in the ooerc- 
S|Miudii^ w^anism naturu. e,g, the pbrstidial AYIVAlif 
tfknsjwter of iha pUstttHal ixkrsc j»t«^>bate^phosphatc 
trartspc»ttf i. An vn»l>oduitem if tbu method ac«>rdui|i u> the 
idVciiibfl is |uriicularty prefiimsil in which il«r explosion of 
a geitr. coding h.«r 5»«ch a pn actn » increased or led kk<L UtiH 
cent c^pfcKMCm can nmdiGcd by ntcans of n»i;t!»HJs 
kiit^o u* a person ^kilM tn the art. ft» exaa^le. I lib can 
Ive elected by tlK ptoicia concent ratfro change dv^rtbed 
uirttvc «od in l: \ imj.U; 1 u\i«^ »nli»tff]M «r ^envc eirtv4r»i*tN. 
ltftMcaUy» dte protein activity or concentration can be 
i-hacvyd b£>ih *»n the gene expre*A»on levul anil vb a (unc* 
UMvi\ ifihibitwo of the protein acftvtty.c^ hy the expression 
td bicwh^ inlifbiiinu. oculiahVio^ or ealal>1io3niir>otlicnor 
uthcr .vccinv'-ally bimling and brocfeinji pnitciiw or peptides. 



by ribozyrocji. atigh?-«itninjled tn A>ublc-Mf*tidtd o1ipt»- 
ncctcotKk.s aptanjcrs, lipkK. natural receptors Iccitns car- 
bOh^Jratcs. etc. 

[001 7 j In the nieJbjd aCvi^Uing to the invemton. the AIV 
u A\W ciMX** titration in cell comfuitmcnta can also be 
inRuenctrl by Ititnwhictna a protein (polypcpuik) ttbirh is 
not avntlabSe to l!ie respective organism b>« nature. In ohIci 
to obtain the focali/altoo of the ptoteiw in tte tfesircd ct\\ 
oompartnwm it nay he favmabto to «ha protein hi have a 
aigual pcptule, «K> thai it can be iranitnoitcU into cc Haiti cell 
crmipartntcntx of a plant celi. 'lite person drilled in the art » 
familiar wtlb «nUbio wi^paJ peptidev aiaJ melliods t«f Itnkhiy 
die Rtgiul peptides witb a dCAticd protein. To* example, 
reference U maiJe to the signal pcptitle of amylase from 
barky as rcpartS* the apoplast (DBrhtg ct at. Plant Joaioal 3 
{Wy)> SS7.5<«K ro a mttrioc signal peplble. u> the ctmibi. 
nation between a muiine sip>al peptide and the KDliLdiK 
rctenttrat si^pial as lo ER (Artsacnk«j d al^ Molecular 
Breeding 4 (1<>W>, 31^19), to tl*e lafgciing ol a 
m*mmal-2/*^iaIyllraijd'«rbsc icgardingtha Cx\tyi apparatii?, 
(Wee el at, Ham Cell IV (I P5 ( i.P6H), Ui «ic vacnol 
tcvalt/ing ^iiinal of * vacuolar cbilina^ from encumber as 
rcgarrht the vavnuj.i (Neuhavsct al. # l*w», Knit Acad. Set. 
ILS.A. KS (1991)* Iin62-»t»36ft>, to the ferrccbxin transit 
pcptitla teganlin^ tlia chliiru|da>t^ ami jjlasttds. and to the 
irauxit peptide of tryptophan}) tKNA aynthcthase fforn ye;»si 
as to lbs miloctK»biiria (Sehmil/ and I imrdak. Plant Cell I 
(loo*), lla%icails ihe protein iovolvwl tn die 

Mdiccthilaf (JKirtNlkm of ATP ami ADPcan i*t admttteaeied 
by vartow methods c.ft, via media, such as the cultyre 
media, of a plant oi of parts tbetcof. in particular plant cclK. 
I lottvvcx. nil pointed out above alseady. it is psrefcried to givv 
the plant* oc pciiiiim theicMf ttv& po>tein in the form r4' a 
nuekw avid coding lor it, e.g, UNA w K^A, bV«r thi^ 
purpose^ if K ocee.vxary Ibi the nucleic acid to be availahln 
in an expression vector or to be ligated with sequeiwes 
thete*>f. to ihU connection, it may be iavurobk for this 
vectitr or lliejie sct{nein.vs to v«*ble an expression of die 
tuaekk acid in cell compartments. Snch ejrp»cK6i*^i vectors 
<»r «:t|uenecs thereof arc kiiov*'n to the persun billed in trie 
art ft* example, lefertoce is made toSvali el al„ IVnc Natl. 
Acad. Sci. U.S.A. b? (1990). 8536 S53l^ >Chan and Malfcja. 
Nature »ioteefin:»lc^ \7 (IW). 910-915; and JSiJonw el 
ul.. Plant Jomoni V) (1^0<>>. 209-2l<>. 
[00IS1 Mcdxnls if constructing the exprcvatm veviois 
contamioi' the desire*! teitc, e.g. for a plastklial A'rP'AUP 
transporter lioni ArtbkkfKb ihii!i&i« (AAIVMO in an 
cxptcssibJt form are known to the person Allkd in tl:c art 
and also tlc*ciihed In cnntntni >tai^diol v^rnks, fur example 
(cf. e.fc. Hainbimd; el al^ 198^ Molecular Cloning, A 
Laboritory Manual, 2^ ediiioth CobJ Spring llaitiot i^tut- 
ralory l>re«s, C*nld Spting HaiNir. N.Y). Ine expression 
vevtuVs can be l»ascd on a plasnml, e***itH viout, baete* 
ru»pliage <»r arxrfher vedn'r'cnmmnn tn j^nctie eogiiiecriog. 
Tb^ae veeturs may b*w lurttet functional «ftit> wbicbefTeel 
stalnliz-ation of the vector in the plants for example. AS 
regards plants they mny conlaio kfl-rxitder ainl rtgtH-huider 
«eqaeneo of ai»rol>&eteml l«l>NA so as to enable stable 
aucgiaiion into the genotype of plant*. A lenuiuaiitm 
sajwcrxe may aba» l»c pteicnt wfbk'li senesj for eortectly 
teimSnating the transTipibn m\1 the adtftfon of a jKMy-A 
scqwncc to tlte tianscrtnt. Such dentcnia arc described in 
tltc titeiatme (cf, tikkd « al„ UMBU J 8 
and can be exchanged a« de.sircil 
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[0019) "Hie pcrvm KkiHed in lav art i-» fanuliai with 
pninwtcr.s ui:lcd lor the c\pOS*ir»o of the pent Crtfcus I'm 
die itesinrd piotcio These pmneaci!* include c.£. die cauli- 
fitnvcr mosaic virus i$S promoter (Odell ci al, Nature .113 
(1<W5), 8i<t-# J 2). I he A$mtxtc$t>ruutt UOavftiiimS oopaJiuc 
5>-mba«c promoter am) I he ntamtoplrtc symlta*: pruntnicr 
(I tarpsicr et «l Molecular and < lene.nl < Icnelicit 2 1 2 ( 
182-IW). 

[0020] 'the tncscsu* cu dcercasc of ibe almve -descried 
protein ietiviries can bo effected a>n£ilutrvery or tempi* 
rally, bwalh? in he induced by certain stimuli. A tciujvrally 
or locally limited or inducible iixrrc;i*e or decrease in the 
piotciu activate* »lw Mipprcxxcx the change* in the tuh$r 
morpbotn&y. dc««hcd by Ijadcn ci al> <«tpra), 

(002 1 j *rhux, amtfhcr pi etc tied embodi mem o f the method 
acetmlinjj k? tlx invention is characitriVed hy re^Utini* the 
espiexjaon of the desired gene temporally, locally or indue- 
rbly oi the orgamsm. For example, the gene coding *j? toe 
desired preicio cm he linked Hi an MKtuctble promoter, 
which permit* eg. ihc control of the syfttbcxi* of the desired 
protein. in o plant* it a dcxlred time. Suitable raurootci* 
jit known to the person skilled in ibe art ami comrnwc c.$. 
the miacu*bieuli> inducible Gup C4 promote* from corn 
{Bulow e! al» Molecular Plant -Microbe Inttactkww 12 

< lift- IKS). PR piomceet* «*ch a* l^phciiyUbnJcw 
aranvwium lyavc, chaknn *ynuW and bydroxyproline rich 
gj>Ttipi»ic:n promoters, inducible by ethylene ticker and 
Davics, ftoc NmI. Aead. Sci U.S.A, $4 ( I9U7), $2fi3»S2i0) 
jryl a if£taimlhaj*nK*ttutucihk dtimcrk transcript bio 
induction system (Kurtkcl «t al„ Nature Bfotectatfoay 17 

< l«WO>, 016-OiKk the IncW prrartoSct I cum corn mducibtc by 
aaechnjuse ox D^tucusc tCbcu ct aL, Proe. NmI. Acad. Set, 
U.S.A- 96 ( I W). 105 J2-lG5l7)> Reference b aho made to 
\MU ct ai,. Hwitccliiajtucy Annual Review 3 (1W?), 2b 1 )- 
290, And tixUand I>c4ik. 'hcttds in Ham Jfcicncc 3 <l^8j, 
.152-358* l : Hithcrfn4>n! t Jiuitablt; prmustkrrfc permit a lucal 
i«|tttUtuin tii the <\fui»»m. i.c. mily m CCitain plsutt psflS 
ar wgBtJ*. S«eb piiin>uici>*fe the palotin prMttwter frtttn 
ptxu'ucs (|,iu et uL, Muiecalar and General ttcnetiC* 223 
(VJ^ioy, 40!«4il6) (ittUf speciftc). ilic napin pcr«st«icr from 
rape (Kadlec el a)., ITtcorctjrjl awl Applied tUrnetics 75 
( f 9SS>. nX5>ft'M) (witaya<3«ciGc in the «cd>, tbc MC 
pi»nwitcf frnm Agr*&<*wtrUtm rlnwscvcs (Yokfiyoma ei ai, 
MMtmlar awl Orxra! Generics 24i <tW>, 15-22) 
(pbbiciri«*nceUH'). iftc ptoracter Cfuin lobatxo (K/tctc 
el t»J„ PUnt iottrru? (19%), JWJ*SI«> (lupctiitn^pediic), 
the UfU prnimHcf limti IfevV ftihii (HlUmticift CI ul. 
Molecular ir\i (Vwru) Ocoeto 225 <W<JI), 121 128) 
<j*ceit-*peciik') »r«I the iItcS and cab pnwrit*er« frwtt petunia 
<J«mo tt *l„ M».ilecti»ar ^<mI f^ocral aenciic*. 2t 2 (l^«), 
536-5*2) <lc;if->f\u;iik vt limited in phukviyntbctkany 
active ti'tfiucit). 

(0O22J In i^intb«r preiWred emhiulimcoi fif the nwthwvl 
aeoxJing to thv tn vent it m, the e.xpar.SNHin <Mi* the |ilaxlidiit 
A1HVAOP uanspi'irte* » laiveil c* bvered* In this eortnec- 
ttw>. thr. «* prevail ki cud he limert'd by intrutfuclng *n 
inimn.se cunAimel fmpprc*sin& tbc cxptea&kui *>l' the Ci^ag- 
et»u> gcae. a (iil the expfcvit»>ii can bcotiscd by intntdvciitg 
4 jetaw eitnMrycl. *lht: %ctwt: enajitruci may he * £vnc 
»vailabtc iiri an c\fnc^.Mi*j vceloj fnt llw crulogenotis Uat*i- 
portcf e.g. uruler the cotmol of a stiong pron»ler tm oho a 
beicrr>to£fttK» cet»e epilm^ lor a tiaw^Hirter limn acoihii 
tupaisiu, preferably u clwicly related organism. 



[002JJ Alar^i tntmlwt of cturiiiig vectoi.s whkh cununi a 
rcpUeatk* s^naJ for E. <yrf? and ft marker gcoe Ibr ttte 
^elcctkxi of transformed baclenal cclh aie u viilablv ios the 
proOnvtkio of the exjneisson vectors wbfch Ahall be tntnv 
Jltccd into plant v Example* of vjch vc^?« aiv^ pBR322. 
pUi: seriex MJ3mp krcsk pAOTClM. etc. l'he <le*trul 
sequence may be ittlrodiiced into the vector at an .ippntprinte 
rcatitclion eitc. "I he le^hiiiji vcctoi b aSOd kw the iransfor- 
inalnni of £ cofi cells. *h ansfoiTOcd E. coii ocIU arc cultural 
in 4 wiiifthlc medium* then harvested and lyxctL 'llic vecttw 
i* then rcajveicd. In general, restrict urn analyse*, gel dec- 
trophorcM* and limber biuchcmicatiy molccukir*biulii53Lical 
mcibcMb aic used a* anal>lical mcthmtc fiw crmractenwng 
tbc vector DMA obtained. Follt^iny txcry rnantpokubn, the 
vecv»r ONA can he ekaved ami the UNA fra^mentN 
obtaiowl can he linked wi\h other DNA *cqucthx«. li»eb 
vector DNA sequence can be cloned Into the **n;e ur into 
i it bet vectors. 

1 0024] A number of method* 4ic avjitutilc for tbc Nro- 
doitloa \^l ll*s almve ex|ne.vuim vector* ink* a plan! cell. 
Ilwwc methfHlh ewnprrxe tranafiamatinn of plant <clH with 
T-I>N*A u«ng A jjwfVrrr^rfwo wmcftmcits or A^rvhacurrium 
fiihn^tws us trfinxfnrauilton mcarts tlic fu^ani of proto* 
pb^t«s ilac injection, the ciectrofv^ation ol DNA. the tntnv 
ductioo of DNA by means of the hiololic tncthoJ wal funixr 
poxsibiUtiev 

[0025) Toe injeciinn uitd electntpfeation of DN*A in plaal 
evllx do literally not make special dematKhi on ibe 
cntplo)^d vectotx, It « p«i«xible to oxc atmpk plasmub* web 
ax pUC derivalivcx. Iluwevcr, i( wbote plot«> slJaU be 
tc^cucr sicil from cells traotformc<f in this way, a •electable 
tnarter Hboukl be present Suitable selectable marker me 
km>wn to thu perxon tikille^l in ibe art and comptbe c& lite 
nconmriu ptKtepbotranslera.se II geoc from E< evti CHccx el 
it, Cine 19 <I!*J»2), 327-336), the Mimvumide re«st*nce 
gene (GJ*«3kW6y/), aixi the byjjiomycui fcsistaiKe 
(UP-lf^lS). Depending on the method of inisrwlucing thu 
ilealred gene into Ibe plant cell, but her l!NAM*|ncoccx may 
be required. 1-or example, if ibe Vi or tti pl4*micl h used for 
the transformation of Ibe plant cell, ul least the rigbt boimd^ 
ary, hut often the itgbi and left tK«j:ubrics of the 11 and Ri 
pbiiuid T-DNA lurve to be inflected as* flange re^bm with 
the jtenca to be introduced- 

[0026] If agmbactcria are used for the transfnrmatbn. the 
DXA to be mtntrbjsxxl mtiM he ctnnerJ toto> wpecial Vectors. 
Lc. iuto citlacr an tatcimcdiary vector or a binary vector fcf. 
beknv Example I), Due to sequences bomologptis tn 
scqueneex in tin: 1-1 >N A, tin: intermediary vecunx can be 
itncgiatrd iuto the Ti oi Ri pJasmid e*f the xgrobactcria by 
honwb»gi>ttM recctttl)in»tion. It als» ctmlains die vir repnn 
necexsary f»w tlw T-DNA tiunxicr. Intermediary vccinrs 
cannot replicate in *grol r *ictciia. Hy nteatiji ul * fu;lpci 
p1a«mid» tlx bnermeitiary vector can be iranxlcrrcd UiAgnr- 
httctrrium tuuuiitLi<tr%* lb nary weinrx can replicate in Kab 
co?/ and agrohactcria. Tfiey contain a .xelcction marker 
gene urul a linker or poty linker, which are xerrountled by the 
rijdrJ and left T-HNA Inrnntfary legionx. 'I'hry can be Irum- 
ffirmed dbeclly tfttw the acrobatic iia. The tgoibactetium 
imrvintj; «* a buNl cell vhoobl enntajn a plaxmM which caniex 
a vir ic£i»u lite vti region & ncecswjiy Un tbc transfer r»f 
T-DNA into the plant cell. AtblitionaJ T*ONA may be 
present. *fbe aijntlMeteriuni tTawfurmed in Ihix way isu^il 
for the transfcrmaiiou of plant wtK 
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10027] In imfci a* iraasicr the UNA inm the plant cell, 
plant expUflts can usefully be eoculmred with .\<ro6rw:f<N 
fUfHt (utwfacti'ru or ^^/rj/wt'fc/YMJW riri££*t;rHVX. WIsoL 
plants can then he regenerated again from the i elected plan) 
material U»f portions, stem segptcnts Oicis, bnl nKc< 
prosopissts or vesr<nsicti<u!iivatcd plant cells) in a suitable 
medium whsrb may eraiarn antibiotics of bioctdc*. fur ibc 
election of transformed cclii. 'lite resuiiiou plants can 
guheertuewly he studied feu (be presence of tile introduced 
l>NA> Alternative systems for the- transformation of mono- 
cm yi plant* air i he transformation by mease* 6J" a binltsttc 
*pj*rnsvi», the ckctiicftllv or chemically imiuood ONA 
uptake into prntophxts ihc c!cc*mrxwa!iOM of partially pet* 
rneabili/od evils ihc macrvwijcclioii of ONA into mflorcs* 
ccnec. die microinjection of DKA into microspores and 
pro-euthrytcj, the UNA uptake by germitialmg pollens and 
the ON A u puke icto crafcry 0 * swelling (for an overview 
mc POtrykns Htoteclutolom* S (19$0), 535-542), While tl« 
lunslVurnatJOtt <4 dkoivl pUais is well eslablished vU *I1 
ptasaind vector systems using rt£>vto»iwriu*« iA*m^oriewir« 
more rcccul studies indicate iliat nwaKvotyl plants arc also 
absolutely awcssiblc *n transformation by mean* of vector* 
bawd <JO agr<*haeietuira. 

In u preferred iiiitb*>d intent, the expression vectors 
uacil according to live invention contain 1ocali7Atinn signals 
for bvali/ing them in cell departments m particular tlte 
coili tptasrnic reticulum <IEK). apcvplasrs liol&i apparatus 
plastids js^ixworoes mtaichorioVia anaYnr vacunK Rcfei* 
enee » made to the above statements on the st&ttaJ peptides 
Hk KDCL-ER targeting peptiife, the C*%l localisation 
signal of J .2-N-acct}4£luc»*mroe trausfcmsc- (<in* UK tut 
uauMl peptide fiom ihc stmall suhunit of rihutae htspbn*. 
pbate carboxylase anetot the vacuolary uncling signal 
SKNPIN are particularly pf eternal a*. localr/aiioo signal*, 

[OtUv} In principle, the plant ptwliom desired fat the 
txjm^sKm of the protein relate to any plant portion, in any 
cave to replication materia! nf Ihcsc planus e,#. seeds, tuber* 
nr bulbs, M*ttdncks seedlings, c a l tings etc. 

[0030} In principle, by mean* of the present invent kw it K 
aba» possible to generate or increase a rcMjnanee w hkak 
uial abui((C M<c\> in anima!* and Iwmnw., for ihr» purpose, 
the above pcoteln can be administered a* <a*ch or in wmhi* 
mikni vwtib u M|p»al pejmdc (o animals, hftiiilatti Of *.ells 
thereof. Such a sT^oal peptide may ha c^, a murine signal 
peptek, a cnmbinitttm of a mmine M^nd peptkte and the 
KUUl.-JiU rctctjuun siititaJ, of the utgctt&g stgitai of a 
mammal-alpha«24^blyhraitKfera5W as w:^ard» the Gol^i 
appajatuj.. I'aithermttte, the pnHviii Cat) be 4t!i»iitriiCK"d in 
die fotm 4.4' a nucleic acid coding IW it. ea^. OH A at RNA, 
to anintaK hurrunK or cc\t> thcrcvl". Adm mitral km in the 
form of a noctete w: if I mm tics that live laltci i± pi c<eni in an 
cxprcs\i<rtj v<tc*or or is llt&Med vvjlh sentence* thereol. 
Ucfcrerux* is rrud*i to the above general xtattnsents im 
cvprcvaim vccUhn at>d llieur pnxltKlion. liy way <«f VUpple- 
rrtent* reference w ma*le to vector* which arc suited for the 
gem Uurrapy in anioeiK. In litem, ifcu nudck* acid can be 
ctsntroiled by an indiKible or {is^e^cilie promoicr, ench 
a^metallothiondn I or polyhcdrm ofim>t»ter. fVcfeiicd vec- 
tor* arc c.g. vtroscSv such as rcttovtruses. jtdenovtruscts, 
ad^no-asvechtcd virtus or vawdob viitwev Examples of 
rclroviruNC* are MoMul.V. HaMuSV. MUM IV. USV m 
OaLV, Hirtherm<ir*. ihc tnntletc aekl w»din^ for the polyi>«p- 
Udc can be transported to tarj;cl cells in tin: form of 



colkiidal dwpcrUotrt. Itiuy cwmprh* c ^. liposome* and 
li|yvpktc«<Mannmo cl al^ DmtcdmiqticA b 6S2). 

f(KU1J Accmdtrta to the bvcotim, tlm above protein is 
admi'nfatfercd to anintabs hnmaw and cett< thercuf. In prin- 
ciple, the animals may belong to atr> J annual specie*, 'fhey 
j re preferably useful ami domeiak animals, c.jv cattle, 
burses sheep, pigs, goats dogs eats etc. 

[0031} Ux^mpres ot' bti^tic tMress in aninuk or humans are 
In partieuJar Ittn^l pathogenic for nniraafc*. wbicis produce 
drsc4^cs such as Candida infections ciymoeoecoMis 
A.spcrgtibiscs <fcfTnatnrrrycitsias bystoplosstuses cocckli- 
otuycusc* awl hla«omyon5cs ant! bacttirial palb^jcrcs sneh 
as micrococcaccac <e.j». joaphyliieitcci^ Ueu-6ac!ciuce-ae 
(c.fi. Micptocrieci). ncn^ciiaccae (e.g. Neisserias), coryne- 
bactcrUceac, spi/tUaceac. listeria bacteriac, mycobactcri* 
aeeae. erccartraelcriaccac (c.y, focf&rit/tiii bacwritie), sal* 
raoneliac. bruecUaveat (c.^. i'mt^nn^tta /Mri*iw<^, 
anaerobic ami aerobic .sp»»rcformtni* bacteria <cJ>. bactl* 
laeric, cb«strtth'o), i k-keti^a. All in all, die met foods aCCOtd- 
inji K> Ifcc invention is suited in the best way tn be used ft* 
Ihc cu lUvalton of plartis arid hi ceding of utunuK an J in 
human medicine. 

llRiriF DBSCRIPIXW OF TUB WiUR&S 

(0033} HC I slaaus icmamitrg intact potaU» luber ti*^ic 
tin %) al>er the inoculation of tuber sjiees with 20W» linvutia 
amUavum ur<»cj?tica baetetu in 2^1 and iiK'ubatioa 
for litre* days according to Daring el aU supra, lines 
MMII^AiVi* cor-lain the anliscnsc geue constnicl, lutes 
MIMI&ATFJ* cotiLain tl)c atOM gene construct for tb* plas- 
Ifelial ATP/ADM transporter from Aruhidafms Umiiam tn 
transgenic potato plants of the lltfsifcc vfcrkty. Disirte: 
nrm4ran«r»enk sunlng variety *.s a control. 

[0034| Flt». 2 «ht3NM rhe relative a Hack of reave tissue fin 
%) after the tntcuhttkm of bavc sinks with 20 /d spt»rc 
sttspenskm of t^ytvp^tHorn nnd incubation for 

five and *i< days. Iljc Into. MI'ftfaATt* contain ttw imiscnse 
uerte construct, litics MPilWt? contntt) 6e scr*e getw 
const ruct for the plaslidial ATP/AJDP transporter fn^rn ,tm- 
inJtjftxh iktitiitm* in tian^ciuc |ttHalo planU of liar D6suee 
variety: mm-transgjenic suiting variety as a control. 

|Q035) HU. 3 b o picture showing me attack of ppialo 
plant* iotVcied with PttyitnpttlfHm infr.Uffm alter ao nvu. 
balion ol and $o bouts. 1 lie uoeHiatismmSc potato variety 
Uta'rcc « referred to ayVVT, The des^natmn A*? was wsed 
for potaU> plants %vhidt cany I be anttsctrsc ueno eotrslrucl fw 
the plaslidial ATP/ADP tiansporter fmro AmN&fpM* 

(0036) Tha invitnttw is explained by ihc below csamptev 

BXvXMPUi I 

lecicafe in the Rcsi>»taiicc ^Trtmsiscnic Pwato 
Tubers to Eru inSa c««*otwrw 

[Ott37| l>^c e*n« cORJWmctw deacriheel tn lltrflcn el al. 
(mjpju) for KiMvrnig the aiaiscnsc tMVU&XWf") ui 
tncmasrrn* the sense CMHIVaA'I *l r r) of the pfcasiUlial AIT/ 
AI>P iianspttrtci activity in pOadi lutitis were It&atcd in 
each case in blunt -end fasliioit inso tiac opened and filled 
sJn^ubr I lirullll restrict ton site of the binary s'eclor pSK 
^U3U(et" IMringct al., supra; l^rscbel al., I*lattt MolccnUr 
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l utility 37. 58t-3$5). The ovo transformation noc 
tore pS»4i-W ! «A»rr »nd pSJ* S^aVSirf were ulrtarrtcet 
These two capievuon vectws were uisod separate!) for Ihe 
transformation of coli SM 10. Tr;tffclWmam» were mixed 
villi agiouaCtctium GV 3101 and incubated at 28* C 
overnight. (Konc* and Schcll, Mat. tfcncl. (19K6) 204: 
Utt-.Wb. Kottc* tt ul.. Proc. Nttl. Acad. Sci. U.S.A. < i«H) 
*l, 131-135). Selcciicn was made tV»r wibcnkrflHn, the Ma 
jjene ecc< j*-uy far the. purpose I icing a callable b lite above 
expression vector*. Sckciion done* r»f A£AirVrc.vWi0u 
utmijaziam were applied tmk> cuHiff leaves, scratched 
acwul tunes* si ibc middle rft>» of ptrtu(o ptoms cv, Dcstrec 
and l Jui leave* were incubated Ut 20* C in the dark for 2 
day*. The leafier, die agiobactcria were washed off und plant 
giowtb J^hsaaoces were adrled to flu: potato leaves «n thai 
preferably *bouLs rc^cticraicd. Fuohcjiiwiv. ttuoiranv 
(waved cells were killed in the potato leaves by the atWttioo 
of kanamycm In ilic plant medium. Oiuwtug sboobi wctc cot 
off a«d were allowed to &row roots io tbc medium without 
plant growth substances twi whh Stansmycrn. The poialo 
plants were further cutlivaicd as usual On the «w hand, 
transgenic lit** including die aniiserwc gene am**rucl acd, 
(Hi tire other luml. transgenic lines including the sense gene 
const met wi'tro ftbtoincd, The regenerated pertain Hnca were 
planted in mold and giown to t* grevnhoose. Afte* die 
of the potato plants the inner* were harvested and 
stored for pbyt<spathotopeal examination. 

(OXRN) "lira resistance properties of the traos^-mc pmatu 
tutxrs lo die bacterial pallta'tgcii /:VW«/« tvtmfWMiri/ were 
cheeked in a tuner sire© experiment For tin* pnrptwe, tuber* 
were pected and 1 cm ihirk cylinder were eat trjt. The latter 
were again cot tau 3 nun I hick slices. Tlie fondamcmal 
experimcnul pftKedure Is tk serene 1 1 in IWrin^ct al, v «ipra> 
Ibc tuber (dices * ironcml on a wet fdtcr paper w^cre pricked 
freshly to the ccmer anil a ia^ip^sioa of Erwin'w 
enrwrrnvm ssp. i.1 n»r*:pttea hauler t a were applied in 2 ml 
s.'o*omc» After thrc* day»s the macerated tpwoc w»« rimed 
and die remaining tlnn pnlaK> ti«\uc was writhed afler 
rlrymtj it. 'IV result* of 4 irsw^vtiic lines of the 
jATlTsferics and of * lines of the Mi»R'«AJ¥T wrie* are 
stxnk'n in Hf{. 1. In the antbewe construct (litre* 
MPIM3tA'fKf)i enmem n| ihe ocmaining imaet lijwwe was 
atajot 15^1 for tbc notMranr^nie etmtrtd, wliereas fur the 
transgenic lines dus ennteni was approximately The 
sense gene amstmet (lines MPRftAfPT alisn had aeunient 
ctf abnot ,\S^„ It w thus evtdent lhat a marked increase in Ike 
tecUsianee. e.g. to F.mi&a e<?ft>.mvjnj ssp. airoscpttca con he 
iicbicved hy the method aceordrn^ lo the invention. 

liXAMPLUl 

hiCiea.se m the UeMj«a«ee of TVan\|*cnie fi»tat<» 
Leave* to /Vrjft£#oV*v* fafestam 

| ] 1 lie fe$i#lamv propen*e* of t he potau> leaves t< ► die 
patlxy.cn PftpSaphthaHt inffsnm\ were checked by leave 
slice tests: r\uatu pUiiUs were used for this test u^dcserUied 
in lixarnplc I. IVir this purpose* numil lear«Jkc* having a 
diameter of 20 mm uere prudmvd fnen pcttam leaves by 
means of a punch > Tlx: w leaf <vlice«» wvre atr&nged on a moist 
filler paper fifuvml in 3 tranvpatcnt plasisc ean<m a lilainlcM 
Meel i^id and ieoculatcd widi a 20 id drup *if spine M»pc»v 
\ioo <ah«i«i 2flfl KpmaniiiA) of Phytojyhihnni utfixUm nice 
1*11. Toe ^poranflja wu>pemdnn was, pnKJoced hy already 



mfceicd leaf *Bce* and \nh*t to icixrulutioei cooled tu 4* C. 
for about 1$ mtoaic* to stimulaie the wospnic hatch. Ihe 
tncuhation was carried out in illuminated ooolcd tix:ul«itofs 
with a day time of 14 hours and a day/rnjihi temperature c4' 
17/lfT C AlWr five aixd x\x day*, fecxiiieic* wHric made. l»» 
pcfceinuge of the attacked area aseotnparcd w the entire leaf 
slkc area having been determined. Hie rc*»k\ uf ft lia«%» 
Renic line* are shown ia FIO. 2. 

[tma] it turned oat that hy ust0£ the de^crthed t>% eon- 
sinjcts acenrdimji to the invention il w» pwsihk M reduce 
tbe .%ympntm.x which eirrphosi^o the ejcnaalitxi id palhogcn 
resistance in plan*. 

i-xampu- y 

Increase in the Resistance of Tr*iis$cnic hrtato 
rUftts to ffrytoptetiivtra utftrtfarvi 

[0041} Tor Ihk tv>J, die tranvgeoic plants were abo pro- 
duced as described in Hxampfc 1. I'hytopbthnra i»rc«Mrt* 
waAculi Krjted tn a IVtrl d^sh (0 cm) on 4iatmeai7a|;ar (Dilcvi) 
ai 18* C. io the dark for about 6 weeks, Then, 10 ml 
IUM»,2^ gelatin (sterile) were atkled «im»> the culture, 
shaken and scraped off. T he strspe nsinn wa> tlhered through 
a fiber (MirncliMh) antl the liquid Hewing througlt w^ 
sprayed onto the leave* id' the iramj^enic plant, this step Was 
msKfe using » spraygon (Rcvell) al a pressure of ^bojit 1 har. 
I=ktr plant one sprig (the last bmnch hut one) was inoculated 
aa tbc top side and bottoru side uf ibe leaf. About 1 ml of the 
ftltereil snspension was used per plant. Ibc plants were 
tncithated wdh a pbslie^cap in * cllmwic eabhiel U>i } days 
tlie tcuipcfataic l*ciiiu il during die day (14 h) arid 2T 
C at ni^h: ( ( >0 k» re I j live humidity in the cabinet), 
llierealtei. the tap wa* removed. Tbe alUscfc wan d recked 48 
h and % h after die mocuiiiiosi try means (if a Camera. 

[0042| HO. 3 shows thai the damage caescd by the 
pathogen was markedly rcducai fn »hc rm&itgeftk plants, 
Ttruv il wa» po^thlc H> produce a tcaidartcc cJ* tire wbolc 
plant tn the pathogen f'byt/iphtftt#a it}fettiit%\ by means of 
Ure method according to tlw tuvcrrtmu. 

liXAMI'tU 4 

Increase in ihe HcniManec nf IVawsgenlc IVitato 
Vtiuts k» an increased ^>ah Camcent ration 

[0043 } Ibc traosgeme pot ato plants used were produced as 
described tn b\ ample L llx> iransfxeotc plants wesre show, 
ered dailv with evater containing different cceu«ni rations of 
NaO.TIw cooecnu^tUms 0,5, 10. 20 ami 50 rnM NiCi were 
used. Due 10 a constant nifVly of eleatolyle in the water 
there wja a gradual oecantu latum iu tbe cull ore Milwtiate of 
the plant. Tlie accunnttolinn of the electrolyte in tbe culture 
snbstntte was ftdjtwed by mt asmin^ tlui c*mductivity. ^»uii- 
ahle ruCtlxxK of determining the arnduclivtiy are known tn 
the per><«i skilJcd tn the ail. Hie rv^rstariie wa.scvaluanrd hy 
optically cbecltinj: lbs plants, from a condacimty oi' I S 
dS'in ix-eitMh." leal ie>»nitis ind anack of the have;; were 
observed in ins control plants. 'ttic*e symptoms uccunrcd in 
ibc transgenic plants widi markedly inereaseal conduct ivtty 
values. Up to u c^ndbctis'ity of 2.5 dS/m mi e-bao^cs iu the 
plants were observed, Soma of dte alKtve deseribed symp- 
tom* coukl occur tr» a mince extern above this value, r'xnm 
a conduct jviiy of-1.5 dS/m ihe traastjemc plants a bo tJruu^l 
marked necroses of the leavers and atlacfc of Ihe leas-es. 
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[0044} it wa* pa;<afck to achieve an increa** i« «h* rewx- 
tance of potato ohms to sati sue** by the method accor d«ip 
to ti»c iovctrtkui in ibb case. 

I. A method of generating or rnerc3*tnn a rexeoanet: in an 
organism to hioiie or abiotic stress factor*, enaiaclcriwd in 
thai (he diMrihuuon of AW *nd/or AMI' »n cell* of the 
twfcanarm ft changed* 

2. 1 he roctlxd according K> claim | , wfaciciu I he organism 
& a pbm 

3. 'I he incibtxl according to claim 2, wbcicifl the pUnt 
uunipitts gramme.*:, ehcm^podioiris, legttminoo* planis, 
havticaccae. .soUoKcac, fungi, mosses, a fid algae. 

4. Tbo method wvwdina to d*im 2. ^-herein (he plum 
vompr»«w wheal, barley, rice, corn, snf.ar beets su£afearte, 
rape, mustard, oilseed rape, flat, pea*, beau** topins. tobacco 
aid potatocv 



$. The method according to any o/ ctainfe I to 4. wherein 
(he resistance is a Ui*ca>c resistance, pest rvxisf anrc. resis- 
tance to hc.il. coJd or rfryncsn. U t V. fays or sail sties*. 

6. 'the method according to any of claims, 1 to 5, ctrar- 
«clcri*£d to that the activity iv cunecntralkm c*f a |«roici» 
involved in the stftocthihr dssirtbvttoo of ATP u tai AOI* is 
increased oof reduced to the otpani «n. 

7. the method according to any <d cUUm I to 6, tfteir« 
actcxi/cd in (ha i tfccexposssiori ola gene wiling for a prow in 
invoked to (ho «dbccl hilar distribution of ATI* and/or AH1' 
15 increased or reduced in (he organism. 

8. Ifce msshod *ce*mb*u& eJakn 7. crwacteitwd fn ttwi 
lfc« c\rm^k»n ts regulated temporally. kx*a!ly and nidueibly, 

P. The method according lu ciaun ? or #. cfancteraoMl in 
thai the expression of the plasiidial AW/M>P transporter is 
axrvased or lowered. 

• * « * * 
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